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Indian Standard 

TOLERANCES FOR 

CASTINGS AND FINISHING OF 

SHIPS' SCREW PROPELLERS 

PART HI METHODS OP MEASUREMENT 

0. FOREWORD 

0.1 This Indian Standard (Part III) was adopted by the Indian 
Standards Institution on 30 March 1979, after the draft finalized by the 
Shipbuilding Sectional Committee had been approved by the Marine, 
Cargo Movement and Packaging Division Council. 

0.2 The accuracy of the measuring instrument should be at least equal 
to half the tolerance on the dimension or dimensions to be measured and 
the minimum accuracy of the instrument for geometric measurement to 
be0'25 mm. 

0.3 This standard is one of a series of Indian Standards on tolerances 
for castings and finishing of ships' screw propellers. The other parts in 
the series are: 

IS: 9126 (Part I )-1979 Tolerances for castings and finishing of 
ships' screw propellers: Part I Propellers of diameters between 
8 and 2'5 metres 

IS: 9126 (Part II )- 1979 Tolerances for castings and finishing of 
ships' screw propelleis: Part II Propellers of diameter greater 
than 2*5 metres 



1. SCOPE 

1.1 This standard ( Part III ) specifies the methods for measurement of 
parameters of ships' screw propellers given in Parts I and II of this 
standard. 

2. METHODS OF MEASUREMENT 

2.1 Pitch — The principle of measurement consists in setting out along 
a helicoidal line of radius r a certain length PQ ( see Fig. 1 ) corresponding 
to the desired angle a and in measuring the difference h in the heights 
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of the points P and Q, with respect to a reference plane. The length 
Pj^may be set out with the help of a marking gauge or it may be set out 
from the angle a read on a part of a graduated ring of small diameter 
( see Fig. 2 ) or of a large diameter {see Fig. 3 ) equal to or greater than 
the diameter of the screw propeller. 




Fio* 1 Method of Measurement of Pitch 



GRADUATED RING N 




Fig. 2 Method of Measurement of Pitch by Graduation on a 
Small Diameter Ring 
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ERROR AT S 



Fig. 3 Method of Measurement of Pitch by Graduation 
on a Large Diameter Ring 



2.1.1 The local pitch at a point B is determined by measuring the 
difference in height between two points F and Q, situated at equal 
distances from point B ( see Fig. 1 ) and on either side of the latter 
( BP = B(y) and by multiplying the difference in height by 360 

a * 

2.1.1.1 The number of pitch measurements at any radius and each 
measurement span should be sufficient to ensure adequate accuracy in 
the pitch measurement in compliance with 0.2. If necessary the number 
of measurements may be reduced in order to comply with 0.2. 

2.1.2 Pitch per blade per radius is determined for each radius by 
multiplying the difference in height between the extreme measuring points 
, 360 



2.2 Blade Section Thickness — The thickness of the cylindrical section 
at a point S should be measured along direction SV ( see Fig. 4 ) on the 
plane tangent to a coaxial cylinder and perpendicular to the line of the 
pressure side of the cylinder section ( not along direction SU perpendi- 
cular to the pressure side surface ) if the thickness is defined on the 
drawing in this way. The thickness can also be measured along 
direction ST parallel to the axis of the screw propeller, if the thickness is 
defind on the drawing in this way. 
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Fig. 4 Method of Measurement of Thickness of Blade 



2.2.1 The maximum thickness at each radius is determined by means 
of a pair of outside calipers or from the profile obtained by plotting 
the thickness at various points S, Si, S^ Sa, etc. 

2.2.2 For checking the leading and trailing edges section templates 
formed to the pitch and radius of the section to be tested can be used. 
The minimum length of the templates should be 15 percent of the 
length of the section or the following values, whichever is the smaller: 

a) 60 mm for propellers of dia between 0*8 and 2*5 mm; and 

b) 125 mm for propellers of dia above 2*5 mm. 

The leading and trailing edges should be checked by templates for 
accuracy classes S and I. For other classes of accuracy the checking 
may be carried out on the request of the user. 

2.3 Form of Blade Section 

2.3.1 Tolerances of form of section of the blades apply only to 
propellers of classes S and I and to the same radii as those at which 
the pitch is measured. 

2.3.2 To avoid discontinuity of form, the deviation of consecutive 
measurements of local pitch or thickness shall not differ from each 
other by more than half the tolerance envelope (for example, if the 
tolerance is 4- 2 percent to 2 percent, the permitted difference between 
consecutive deviations is 2 percent ). 
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2.3.3 To avoid undue deviation in overall camber, the algebraic sum 
of the percentage deviations of consecutive measurements of local pitch 
shall not exceed T5 times the allowable tolerance (for example, if the 
tolerance is ± 2 percent, the sum of consecutive deviations must lie 
between ± 3 percent ) ( see Fig. 5 ). 
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On the figure the deviations are multiplied by 20* 
The values which are too high are underlined. 

Fig. 5 Curve for Form of Blade Section 



2.3.4 Alternatively, the satisfactory continuity of the cylindrical 
section may be verified with the help of flexible templates. The leading 
and trailing edges should be checked by templates or equivalent devices 
to demonstrate accuracy with respect to the design within the following 
tolerances of the face and the back: 

a) ± 0*5 mm for Class S; and 

b) ± 0-75 mm for Class I. 

Otherwise if agreed to between the manufacturer and the user the 
edges may be checked by templates made in three parts for each edge — 
a short nose template for checking the final edge detail with a suitable 
locating arm bearing on the face and two fairing templates from the 
nose, one bearing on the face and one bearing on the* back, each 
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covering about 20 percent of the blade length, but not necessarily more 
than 300 mm. These templates should fit with a maximum gap of 
0*25 mm for Class S and 0*35 mm for Glass I. 

2.4 Blade Inclination — The blade inclination is characterized by the 
position of the reference line PP' ( see Fig. 6 ). This is expressed in terms 
of the distance to a plane W perpendicular to the axis of rotation of the 
screw propeller at three points at least, say — A f B and C situated at 0*3/? 
or 0*4/2, 0-6R or 0*7/2, 0*9/2, or 095R. The distances b{ A ), d ( B) and 
rf(G) are measured. The tolerance specified in Table 7 of IS : 9126 
(Part I)-1979*and IS: 9126 (Part II)-1979f are applicable to these 
distances. The same tolerances ( and not double tolerances ) are 
applicable to differences, such as d ( B ) — d ( C ) for the same blade and 
to differences, such as d\ (C) — rf*(C) for two consecutive blades 
No. 1 and 2. 
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Fig. 6 Measurement of Blade Inclination 



•Tolerances for castingi and finishing of ships' screw propellers: Parti Propellers of 
diameters between 0*8 and 2*5 metres. 

fTolerances for castings and finishing of shipt* screw propellers: Part II Propellers of 
diameter greater than 2*5 metres. 
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